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Historiaaa  hftr*  stated  that  tbs  nse  of  glovso  is  of  bljh  sntlqsitj 
sad  sppsrsatlj  sss  kaosa  ossa  to  problstorle  ears  dMsUsrs.  Ststsasats 
of  this  sortf  shldi  sppssr  all  throoch  tbs  litsratars  ea  history  of 
haadasar,  ars  anparoatlj  based  vpea  aaalogiss  to  tbs  Iskiao  ia  tbs 
Palsolitbie  emltars.  Xjs  all  pr^abiUtgr  tbs  oarioos  sreopo  of  upper 
Palsolitbie  psoplss  in  lurops  and  other  rofioas  of  tbs  Hdlaretic  Zoass 
used  seas  sort  of  band  eoroxlDC,  bowsvor,  tbsrs  is  absolutely  mo  evi- 
deaee  that  sueb  use  tbs  ease.  Snob  perishable  aaterials  as  would  bsve 
had  to  be  Tlpruil  would  not  bare  witbstoed  tbs  raragse  ef  tls«. 

A sephistioated  oeatinueus  fourebstte  flora  was  found  la  tbs  tebb 
of  TutaaklusMa  (Utb  Qpaasty,  14tb  Century,  B.C.).  Klaf  Tut*s  glers 
belenfs  to  tbs  Unsafe  of  tbs  dress  flora  associated  with  eeraaeaial 
oecaslsBS  and  syabelialnf  tbs  social  fulf  betwosa  the  aebility  sad  the 
FsUsbssa.  Tbs  earliest  ceacrete  eridence  bearlnf  ea  seas  fora  sf  ee> 
mqpatleaal  or  work  band  corsrlaf  esaa  to  Ufbt  in  the  Hallstatt  (larly 
Irsa  Afs)  Salt  Wines  of  Leuer  ikistrla.  These  alaes  wore  expleited  dar> 
inf  tbs  early  part  of  the  first  aUlsaaiai  B.C.  (Circa  800-^  B.C.). 
This  Infonsatien  was  obtainad  froa  Professor  H.  L.  Movluo,  of  larrard 
Onlroroity,  Abri  Patsad,  Les  ^jruiss  (Dordofas)  FMsico,  11  Aufust  I960. 

1m  asdeia  tiaM,  witb  tbs  increaslnf  use  of  beary  aaebinery  sad 
tools,  tbs  use  of  floras  for  pratectiaf  the  hands  of  workers  has  eea- 
stituted  a aajcr  area  of  dersleyaaat.  For  tbs  aost  part,  two  factors 
bars  dsainated  desifn  of  such  i^orsst  durability  (ruffsdaess  or  serr- 
icsability)  sad  price. 

Durable  coastructiea  and  lew  cost  production  characterise  pressat 
day  work  flerss  aboro  all  else.  Cloreo  harlaf  special  coastructisa 
featuroo,  such  as  fsastlets,  extra  rslnfcrciaf  patebss,  rslnforecamt 
with  astal  bearinf  abrasioa-rssistaat  surfaces,  aad  special  acid-rssist- 
aat  or  other  slailar  special  types  of  aaterials,  doainats  tbs  work  flora 
field. 


The  coaeeft  of  fnaetioa  of  this  baadwear,  «<"f  wbat  tbs  asa 

can  do  wbaa  wsarlnf  this  flere,  is  clearly  firna  third  place  if  it  is 
coasidsrsd  at  all.  Tbs  peiat  is  that  workers  will  net  pay  rsry  nash 
for  a flora,  aad  hsase,  it  aaot  be  cheap  aad  durable)  whether  be  can 
bead  bis  fibers  while  weariaf  tbs  flora,  or  wbstber  bis  bands  bse»e 
fatifued  froa  "wsrkiaf  afaiast*  tbs  flora,  appear  to  receirs  Utile  0Qn< 
sideiytisn  in  work  flora  desifn. 

Froa  tbs  stsadpslat  of  aiUtary  baadwear,  bewsrsr,  this  aatter  of 
the  aaa's  beiaf  able  to  porfem  bis  assifned  tasks  witb  dexterity  sad 
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abMtte*  of  fatlcMy  Is  oar  prlmtiT’  eoMldorstlon.  Soldlors  sro  soot  to 
tho  battloflold  not  to  dMoutmto  durability  on  tholr  elethlat  Itoan, 
or  tho  low  coot  of  tho  Itoao,  any  noro  than  to  show  off  tho  ^poaraaeo 
of  tholr  Itoao  of  olothlaf . Thay  aro  thoro  to  porfora  eortola  taaks  and 
tho  offleloney  with  which  thoy  porfom  thoao  tasks  will  datoralao  whathar 
thay  or  thalr  opponaata  win,  and  noro  laportont,  idiathar  ovr  nation  nay 
bo  oblo  to  oorrlTO* 

Honeo,  tho  hondwoor  of  tho  soldlor,  wfaleh  dotoisdnaa  tho  dagrao  af 
skill  with  which  ho  con  porfom  nony  of  his  acat  orltlool  battlaflald 
tasks,  oonstltatoa  ono  of  tho  Boot  ljq>ortaat  orooa  for  rosoorch  and  da- 
Toloiaont  to  Inorooao  tho  offlolonoy  of  tho  coa^ot  soldlor* 

n.  Anoroaohoa  to  rgnetlcpol  Poalon 

Handwoor,  Uko  othor  oloMnta  of  tho  soldlora'  oqulpsant,  boors  a 
doflnlto  rolstlonahlp  to  tho  natural  and  ononywiaposod  ottwironaonts  la 
which  tho  soldlor  finds  hiaaolf*  His  hondwoor  anat  prorldo  Inaulatlcn 
against  tho  cold;  prctootlon  against  rain  and  snow  (without  gottli^  svt); 
and  it  anat  bo  oblo  to  stand  vp  roosonobly  wall  against  tho  physical  ola- 
Bonta,  l.o»,  tho  abraslwo  surfaooa  of  what  ho  hondloa,  tho  auek,  ooso, 
mt  snow  or  and  into  which  his  hands  ora  forcod.  It  aust  also  oroka  no 
i^ortant  psychological  or  physiological  porforasnoo  daoroaonts.  Tho  aaa 
Boat  not  foal  that  hia  gloros  oro  "in  tho  way”  so  that  ho  aust  rmorc 
thoa  to  got  his  job  dons,  and  thoy  aust  not  unduly  fatiguo  his  hands  sad 
foroom  snsolos* 

It  is  thoso  lost  factors  of  roduotloa  of  fatiguo  and  tho  obtruaiTO- 
nosa  of  tbs  hondwoor  in  porfoming  a task  which  sro  peculiarly  critical 
la  ailitozy  hondwoor,  and  which  aro  also  psssod  oror  lightly  or  largoly 
Ignorod  in  ciTilion  hondwoor.  In  tho  Qu^omostor  Sosoorch  and  Dooolep- 
Bont  Prograa  on  Hondwoor,  this  has  eonstitotod  an  oroo  of  study  sad  aa> 
porlaontol  design. 

This  objoctiTO  of  prawontlcn  of  fatiguo  of  tho  hands,  which  con  bo 
caused  by  tho  hondwoor,  con  bo  dealt  with  in  at  least  throe  woyot  (a)  by 
use  of  atrotch  typo  aatorlola;  (b)  by  use  of  special  pottoms  that  do  net 
bind  tho  BOToaont  of  tho  Ungers  or  tho  hand;  and  (c)  by  building  into 
the  gloTo  a shape  Sbich  cerrosponds  to  tho  natural  hand. 

m.  The  Pso  of  atrotch  Typo  Materials 

As  In  asny  areas  of  clothing  whore  orlgias  ore  loot  in  tho  ruins 
of  antiq:aity,  tho  concept  of  suitablo  typos  of  aatoriols  for  gloroo  was 
worked  out  so  long  age  wu  toad  to  toko  tho  awnilabllity  of  sudi  astori- 
ols  for  granted  tedgy. 

Who  would  eonsidar  there  to  bo  anything  rorblutlonary  about  using 
a tight-knitted  astoriol  for  glowosT  la  port,  this  is  so  taken  for  graab* 
od  sad  not  OTsr  glvon  socend  thought,  that  our  oosntxy  is  wllliag  to  lot 


oar  kDlttod  glow  ladaotrj  bo  Uqoidatod  throogh  allowing  Inporio  froa 
abroad  to  foreo  doMotle  prodoeoro  out  of  boalaosa.  ioioalljr,  oar  knittod 
wo^  glowa  aro  an  asMllwt  ■atorlal  for  an  Inanlatlng  inaort  in  a Ioatb-> 
or  glow  and  for  ohieh  no  oq^allj  offlelont  aobotitnio  baa  pot  baaa  pro- 
doead. 

Or  who  woold  think  of  laatbar  aa  a radlaal  tjpa  of  ■atarial  for 
glowaT  Tot,  owr  tbo  eontorlaa,  aa  a prlaa  ami^a  of  artiaaaablp  and 
eraftananablp,  apaelal  tjpaa  of  glow  laatbara  baw  boon  prodooad  that 
baw  tha  daalrad  ebaraetarlatiea  of  a aaeond  akin. 

From  a nllitarjr  atandpotnt,  tha  ebiaf  diffieoltp  with  laatbar  for 
glowa  and  laatbar  glowa  la  that  in  paaoatlaa  tbaaa  natorlala  ara  naad 
for  appaaranea  priaarUj.  Honea,  tha  glowa  taka  on  obaraotariatlea  whleh 
naj  ba  and  aetoallj  ara  oftan  oppoaad  to  tba  propar  aonaapt  of  nllltarx 
fonotlfloal  glowa. 

Vbgr  do  wa  naad  atratah  in  glow  natarlalaT  Tba  anawar  to  that  la 
foond  in  tha  ehangao  in  dinanalon  of  tha  band  iddeh  oooor  in  nonal  aaa, 
idilab  nnat  ba  aaoonnodatad  bj  tbo  glow  natarial  if  tba  band  ia  not  to  ba 
ondolj  aonatriatad.  For  aanyla,  tba  langth  of  tbo  baak  of  tbo  band  la- 
araoaaa  bp  alnoat  aa  indk  in  tbo  ainpla  proaaaa  of  bonding  and  flaadag  tha 
haad(^).  Tha  palaar  aida  of  tba  band,  ainllarlp,  ia  ahortooad  aobotaa- 
tiallp;  thia  anoont,  to  aroond  5/8  inob.  Tha  problan  of  tba  glow  daaiga- 
ar  ia  idiat  to  do  with  tha  natarial  on  tba  pain  aida  of  tbo  band  wbiob  ia 
not  naadad  whan  tba  bond  la  floooad  and  whara  to  gat  that  axtra  inob  of 
langth  on  tha  bank  of  tha  hand.  Part  of  thia  oan  ba  obtainad  fron  atratob- 
ing  af  tba  natarial  itaalf  • Tba  aorploo  notarial  on  tha  pain  oan  ba  daalt 
with  onlj  bp  aarafol  «***<gp»<"g  to  aborton  tba  pain  of  tba  glow  or  to  ob- 
tain a eorwd  flngar  i^ow.  Thia  ia  aaailp  aaid  hot  tba  diffiealtiaa  of 
aetoal  oonatruetion  ara  eartalnlp  not  anall,  aa  all  glow  daalgiara 
praaiata. 


Sinilarlp,  thara  ia  tba  problw  of  width  and  girth  obangaa  in  tba 
bondv^T,  Vbon  tba  flngara  ara  aztondad,  tba  girth  of  a tppioal  hand  night 
ba  7-1/2  inobao  bat  whan  tba  band  ia  olooad,  it  will  ba  aa  inob  largar. 
Again,  tha  problon  ia  whara  to  gat  thia  axtra  natarial. 

Tba  adwatagaa  of  a knittad  natarial  aa  prowidiag  two  wap  atratA 
at  low  anargp  lawla  will  ba  awldont.  A knittad  aonatroetion  aaailp 
atratobaa  within  anp  diraotlon  and  awida  «tp  aariooa  linitation  on  tha 

of  tho  hand  OT  onp  olgnifiaant  nDoaolar  affort  to  band  tbo  flngara. 

Sinilarlp,  atratah  oan  ba  built  into  laatbar.  Going  book  alnoat  into 
antiqoitp,  glow  nakoro  and  daalgaa  baw  loaxnad  bow  to  traat  akina  of 
wnp  aninala,  ao  aa  to  ratain  atratah  in  tba  natural  laatbar.  Tbo  oarafnl 
aontrol  of  atratah  in  tha  laatbar,  both  in  tho  tanning  and  in  tbo  eutting, 
ia  aetuallp  tha  oaarat  of  high  prioad  laatbar  glowa. 
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CoHwrolal  t^pM  of  drooa  glorM,  bcworor,  oran  though  aada  tram 
laathara  ha-flng  daairabla  atratoh  eharaetariatioa,  tand  to  ba  Mda  ao 
tight  fitting  that  aran  though  tha  atratoh  Ir  tha  laathar  ia  thara  and 
can  ba  uaad  for  banding  tha  flngara,  eonaidarabla  affort  ia  raquirad, 
fatigua  daralopa,  and  blood  flow  ia  eonatrietad. 

IV.  Spaaial  Pattama  That  Do  Mot  Bind  tha  Finaara  or  Hand 

A aigniflcant  achia  ranant  of  tha  Qoartatvaatar  Corpa,  daraloyit 
of  ita  glora  ahall  laathar,  for  axa^pla,  haa  baan  tha  daaign  of  pattama 
uhleh  whan  proparly  fittad  haaa  anou^  apaoa  proaidad  aroinri  tha  fingara 
and  handa  ao  that  aran  whan  tha  glora  inaart  ia  uaad  for  proriding 
wamth,  thara  la  enough  roon  in  tha  glora  to  anabla  tha  hand  to  band 
without  any  foaling  of  aarloua  oonatrietion.  Thia  ia  aohlarad  in  part 
by  the  nannor  in  which  tha  pattama  are  daaignad  and  also  by  mployant 
of  tha  principle  that  axcaaa  natarial  can  ba  dr^lai  to  tha  back  of  tha 
handa  by  the  uaa  of  a atrap  Juat  abora  tha  wriat  which  dmwa  aurplua 
natarial  away  froai  tha  palnar  aurfaea  to  tha  back  of  tha  hand.  In  thia 
way,  extra  dlaanalcna  hare  baan  worked  into  each  pattern  alanant  without 
broadening  tha  working  aurfaea  of  tha  glora  unduly  with  extra  natarial. 

One  factor  of  thia  approach  ia  to  inaura  that  tha  glora  finger 
length  la  ealibratad  to  that  of  tha  ahertaat  fingered  handa  ao  that  tha 
tipa  of  tha  waarar*a  fingara  will  alwaya  ba  at  tha  finger  iipa  of  tha 
gloraa,  with  aufflelant  dlnanaiona  alaawhara  to  aecnwilata  extra  long 
fingered  handa. 

Important  aa  thia  approach  ia,  howarar,  it  doaa  not  reduce  auffi- 
elantly  tha  fatigua  raaulting  from  tha  bending  of  tha  fingara  to  parfom 
any  aaaential  taaka.  In  order  to  mka  it  poaaibla,  tha  aurplua  natarial 
nnat  ba  renorad  fron  the  palnar  aurfaea  whan  tha  hand  ia  in  a "natural* 
poaitlon,  and  a eorraapondUng  incraaaa  nuat  taka  place  in  tha  length  of 
the  back  and  in  tha  girth  at  tha  aane  tiaa. 

V.  Bnllrtlna  into  tha  CULara  a Shane  Which  Corraaponda  to  tha  Matural 

Hand 

A great  deal  of  affort  haa  baan  as^andad  in  atteaqpting  to  daralop 
cunrad  pain  gloraa  or  nittana.  Tha  firat  partially  auecaaaful  aoeoa^ 
pliahnmt  in  thia  direction  waa  tha  daralopnant  of  tha  Arotlo  Mlttan  by 
Hr.  Donald  Huxley  of  tha  U.S.  Air  Force  Clothing  Branch  idileh  later  waa 
adopted  by  the  Ayy. 

In  thia  aoeonpllahnont,  a nodleun  of  curratura  waa  introduced  by 
tenaioning  tha  outer  edge  of  tha  palnar  aurfaea  by  tha  uaa  of  a biaa  cut 
and  fittad  piaea  aa  tha  outer  edge  of  tha  pain.  Thia  approach  waa  in 
appoaltlon  to  tha  noeoaaining  of  tha  palnar  aurfaea  laathar  where  it  ia 
jolnad  to  tha  back  of  tha  nitten.  It  waa  a aigniflcant  aeeonpliahaant 
but  did  not  land  itaalf  to  the  aohlarenant  of  a glora  daaign. 
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FoUoHlAf  tlM  eoofanBM  en  "Protection  and  fonetion  of  tho  Honda 
in  Cold  dlaotaa"  bald  at  tho  (ioartoinaator  laaoa^  t tefinaorlng  Con- 
■and,  latlek,  Maaaaahoaotta,  23  and  24  i^pall  at  «hloh  tho  lapor- 

taneo  of  thia  problM  «aa  atraaaad,  a aov  approaeh  wa  taken  bj  toohnolo- 
fiata  at  thia  CiaMani  to  woric  oat  an  inproo^  fingor  and  pain  glovo  in  a 
dipped  tjpe  oonatraetion.  Thia  haa  been  Mlaantlj  aaoeeaafhl  and  anaa  of 
the  prineiplee  deraloped  in  ita  aecenpliah— it  hare  not  jat  bean  ant  nadad 
to  tho  pattening  of  leather  gloroo. 

VI.  The  BarolewaaBt  of  a hratheUe  Hand 

Throagh  the  efforta  of  the  Dapartaant  of  Labors  an  appreoiabla  de- 
gree of  eoaaareial  ataadardiaation  of  aiaiag  and  aiae  deaigaation  aaa 
adiiered  la  tha  late  1930'a  in  nan'a,  wenan'a,  and  ohildraa'a  bodj  oloth- 
iag.  Up  to  tha  preaantf  no  aueh  ataadardiaation  haa  bean  aeeoaqpliahod 
in  tha  field  of  handwaar. 

In  the  nannfaotvre  of  cr—arnlal  handiiear  (aupported,  nnaiqiported, 
fabrie,  or  leather)  eaeh  glove  deaignar  haa  vtiliaed  hia  omb  oonoept  of 
fit,  and  aa  a reonlt,  no  two  naanfaetorera  proride  preoiaelj  tho  aana 
inalde  aaaaxuraaNnta  for  tha  aane  type  of  glove,  bat  naka  a variety  of 
aiaea  in  one  atyle  in  order  for  tha  perohaaer  to  have  a oholoe  aa  to 
whieh  aiae  ia  avited  tor  hia  apaoifle  porpoae. 

Tho  preaant  oanton-flanneled,  vlnyl-eoated,  protective  haadwear  for 
niaailo  fool  and  ooddiser  haadloro  oonaiat  of  ooHaarelnl  large  ganotlet- 
typa  glovea  whieh  are  generally  onaatlafaotoxy  for  oae  dna  to  poor  fit 
and  deaign.  Sinee  thoae  ^oree,  for  Qoramnant  oae,  are  purehaaed  fron 
tho  loMoat  bidder  whan  they  are  proeored,  tha  qoaatitiea  received  nay 
not  be  of  the  aaaa  also  aa  othara  'already  ia  atook  but  nay  vary  fron 
naanfaetorer  to  aanofaetorar.  Thua,  the  niaalle-nan  idio  wearo  theoe 
glovea  my  raoelve  a pair  providing  a fair  fit  one  tine,  and  aa  a re- 
plaoanant,  nay  raoelve  a vexy  onaatiafaetoxy  fitting  pair.  Tha  non  with 
a poor  fitting  glove  ia  at  a dlaadvantage  and  often  eaonot  aeoonpliah 
hia  raqoirad  taaka  affieiently  and  aafely. 

Vith  tha  advent  of  nore  highly  toade  and  dangeroaa  noteriala  for  oaa 
aa  niaailo  propellaata,  the  roqidrenant  arooe  for  a glove  having  both  a 
good  fit  and  an  iagpaxneahla  gaantlet  alaeve  Jonotere,  wbloh  ean  provide 
ataadardiaed  fit,  better  dexterity  and  leaa  Interfaranoe  with  aldllad  na- 
idpolation  than  the  nanal  oanton-flannal  vlayl-eoatad  handwaar  no  natter 
ehioh  nonufaetorer  ia  tha  aueoeaafol  bidder. 

Sinoa  tha  naaanrananta  and  fit  of  aopportad  and  onaopported  handwaar 
ia  eontrdllad  by  tha  dipping  fomo,  developnant  of  aathroponatrioally  de- 
rived referanoe  hand  foxna  waa  mdertaken  to  provide  a baaia  for  neater 
nodal  dipping  fona. 


a,  Tii<tiaT  Kaaxri—ita 

Work  dona  1ji  1956  wdar  eontraet  to  tba  Quartaraaatar  laaaaroh 
k SoginMrliig  Coanand  bj  Or.  Jota  I^aan  of  ilia  Dapartaant  of  Inglnaarlng 
of  UCL&v^)  eonfiraad  tha  eritlealnaaa  of  fit  at  tha  flatartipa  that  had 
baan  racognisad  intultlaalj  during  tha  daralopaant  of  tha  U.S.  Axagr 
Olova,  Shall,  Laathar,  during  World  War  II.  In  an  affort  to  applj  thaaa 
findings  as  wall  as  to  inltiata  tba  dasign  of  tha  basic  anthropoaatrie 
hand  fons,  thraa  slsas  aara  pickad  as  a startij^  point.  For  ths  rafar- 
anea  hand  foras,  the  snail  sisa  is  based  on  tha  broadest  and  thickest 
BsasuresMots  of  tha  30th  parcantile  population  laral,  tba  nadiuB  on  tha 
75th  and  tba  large  on  tha  95th  percentile.  To  insure  short  fingsr 
lengths,  ths  snail  sisa  is  based  on  tha  5th  percent  larsl,  tha  nsdivus 
on  tha  31st,  and  ths  large  on  tbs  76th  paroantils. 

Since  tha  Air  Force  had  eonplatad  seraral  detailed  studies  of 
hands  (3),  and  the  anthropologists  of  tba  Quartamastar  Basearch  k ftigi- 
naaring  Crswind  had  conplatad  bub  not  published  a general  nanusatrlc 
surrsj  and  had  a studj  of  tha  relaxed  band  undarwaj,  it  aas  decided  that 
neasureaents  fron  both  sources  could  be  utlUsad  in  designing  tbs  basic 
hand  foxns.  The  standard  naasurenents  taken  bj  anthroponstrists  are 
nads  with  tha  hands  in  an  unnaturallj  flat  position  which  nakss  it  eas- 
ier to  get  consistent  results.  These  data  ware  not  usable  directly  for 
tha  design  of  tba  hand  fom,  thus,  tha  dinansions  actualljr  enplojsd  wore 
earractad  for  a natural  rest  or  raady-for-woric  pose  bj  recording  tha 
diffarencas  in  finger  lengths,  etc.,  using  data  fron  a dosen  widalj 
TSXTlng  pairs  of  hands  nsasured  in  both  positions.  It  was  found  that 
tha  dlffarances  for  each  neasuranant  ware  quite  consistent  regardless 
of  hand  sisa  or  type. 

It  was  considered  that  bandwaar  should  be  designed  around  the  basic 
types  of  prehension,  as  defined  by  SehlesingarvM  . (Sea  Figure  1) 

Ths  diMnslons  derlTsd  fros  tha  nsnunetrlc  studies  (Tables  I through 
XI)  previouslj  nentioned  wars  utilised  as  tha  basic  nsasuranents  for  tha 
■aster  aodel  hand  foms.  These  ■easurensnts  ware  conaartad  to  thraa- 
diaansions  by  application  of  the  skill  of  a recognised  professional  sculp- 
tor, Mrs.  Sllsabath  McLaan-Aiith  of  Boston,  Massachusetts,  under  eontraet 
to  ths  Goremaent.  It  was  assusMd  that  with  arailable  anthroponstrie 
data  and  a sculptor's  artistzy,  fonas  for  glors  dasign  could  be  darslopad 
which  would  result  in  a great  iaproaeaent  in  handwaar  fit. 

b.  Fabrication  of  Master  Modal  Hands 

To  aaka  tha  nastar  nodal  hands  of  ths  type  and  quality  required, 
the  Institute  of  Conteaporary  Arts  was  requested  to  suggest  sculptors 
capable  of  producing  Bodal  hands  based  on  anthropoantrle  data.  Ths  art- 
ist salaetad  had  prarlous  axpariance  in  conyerting  abstract  nvubars  into 
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Six  BmIo  T^pm  of  Pr^MnaiOD,  m doflnod 
loprintod  trcm  "Artifieial  Li^"  Nap  1955 


three  dlaenelotul  objeete  end  wm  Prealdent  of  the  Mew  Ingland  Sculptor' a 
OuUd  at  that  tlaa. 


Three  paira  of  aaater  nodal  handa,  dealgnatad  aa  alsaa  aaall,  aedl- 
un,  and  large,  were  aculptured  and  the  right  hand  of  aaoh  alia  waa  narked 
with  identifying  STnbola  to  indicate  the  pointa  of  naaaurenenta  • It  waa 
intended  that  theae  three  baalc  alsea  would  be  utiliaed  for  bare-hand 
fit.  (See  Figure  II) 

The  baalc  neaaurewnta  for  the  handa  were  corrected  for  the  relaxed 
ahape,  aa  ahom  in  Table  HI. 

It  waa  intended  that  theae  nodela  would  be  uaed  aa  baalc  guldea  for 
the  deaign  and  fabrication  of  all  tjpea  of  handwsar  tdilch  would  be  pro- 
cured for  Anqr,  other  nllltary  agenciea,  and  night  poaaiblj  hare  elrillan 
application  aa  well. 

For  niaaile  fual  handle ra,  gloraa  are  required  in  warn  aa  well  aa 
cold  weather. 

To  prorlde  the  apace  for  an  inaulating  naterial  for  enrlronnental 
protection,  an  increaae  in  all  dinenaiona  of  the  large  aiae  naater  hand 
waa  nade.  Thia  waa  acconpliahad  bgr  the  addition  of  approodnatelj  3/32” 
to  the  initial  dinenaiona  of  the  large  hand  aa  an  approxlnation  of  the 
thickneaa  of  the  atandard  wool  glore  Inaert  (Table  XIII) . 

i. 

c.  Fabrication  of  Modified  Fome 


To  check  the  reliability  of  the  naaaurenenta  uaed  for  the  baalc 
reference  handa,  glorea  were  required  for  a fitting  atudy.  An  addition- 
al objactlTe  at  the  tine  waa  to  derelop  a glove  uhlch  waa  coaqatible 
with  the  newly  deaigaed  inpenMable  aleere-glore  cloaura  ringa  in  the 
niaaile  fuel  handlera  aulta. 

Since  gloraa  for  liquid  rocket  fuel  handlera  nuat  be  inpemaable  to 
the  toxic  nateriala  uaed,  the  only  type  expected  to  be  aatiafactory  would 
be  either  a fabric  supported  dipped,  or  an  unsupported  dipped  glore. 
Dipping  foma  of  natal  in  the  supported  case,  or  porcelain  for  unsupport- 
ed glorea,  are  required  for  theae  types  of  glore  naklng. 

In  order  to  fabricate  dipping  foma  confoming  to  the  required  fit- 
ting concept,  naeter  nodela  were  necessary. 

The  sculptor  waa  again  requested  to  nake  plaster  foma  which  ware 
designated  aa  "Type  B”  Foma.  These  Include  for  the  gauntlet,  the  inside 
dinenaiona  of  tha  cone  shaped  glore  closure  ring  and  increased  dinenaiona 
in  the  wrist  area  for  ease  in  donning  and  doffing.  Tha  dlaMnsions  for 
the  wrist  circunference  waa  established  by  neasurlng  the  band  girth  of 
personnel  within  each  range  group  at  the  knuckles  with  the  fingers  con- 
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MMt«r  Model  Hende  - Side  View 


rerglng  and  tba  thwb  diaplaocd  to  11«  «•  closo  to  th«  palm  M poasiblo 
(Figur*  3)*  Those  MasursiHnts  utilised  are  as  foUowst  slss  saall, 
^1/8*;  slss  asdlus,  9-3/4”;  slss  large,  10-1/4”;  and  slss  extra  large, 
10-3/4” • The  hand  poHlon  ms  to  renain  Identic^  to  the  naster  nodel 
hands.  For  Qoremnent  application,  to  be  eoapatlble  with  the  nlsslle  fuel 
handlers  suit,  the  total  length  of  the  glorss  fron  the  tip  of  the  eunred 
finger  to  the  top  of  the  ring  was  deteminsd  to  bet  slse  snail,  12-1/2”; 
slss  nedlun,  13”;  slse  large,  13-1/2";  and  for  slse  extra  large,  14”«  An 
additional  two  Inches  was  allowed  for  trlming. 

All  "Type  B”  plaster  foms,  and  the  dipping  foms  based  on  thm,  are 
of  the  sane  dlnenslons. 

d.  Fiabrlcatlon  of  Metal  Pippins  Fonss 

Various  glows  dipping  coapanles  were  solicited  In  an  effort  to 
find  a conpany  willing  and  able  to  duplicate  the  Plaster  of  Paris  "Type  B" 
foiss  In  aluninun. 

This  nstal  was  chosen  since  many  supported  glows  dipping  co^anles 
utilise  aluninun  production  foms. 

In  a4itltlon.  It  was  fslt  that  if  the  resulting  glowes  wers  not  sat- 
isfactory with  regard  to  fit,  or  if  they  could  not  be  successfully  dipped 
due  to  design,  the  aluninun  foms  could  bs  nodlfled  directly  rather  than 
repeating  the  entire  process. 

An  Integral  thunb  was  used  since  the  fabric  utilised  as  the  bass  na- 
terlal  was  interlock  knit,  which,  due  to  Its  elasticity.  Is  sasy^to  last' 
onto  the  dipping  foms. 

The  original  production  dipping  forns  were  nanufactured  by  sand  east- 
ing. The  gauntlet  area  was  hollow,  b\it  flngsrs  and  thunb  solid  (Figure  4). 

All  rough  areas  of  the  aluninun  castings  wers  snoothsd  off  so  that  a 
fabric  could  be  lasted  without  danage. 

On  inspection  of  the  finishid  aluninun  foms,  all  critical  nsasure- 
nents  wers  satisfactory. 

s.  Fabrication  of  Exrtrlnsntal  Qlowss 

A unique  two-piece  patterned  fabric  liner  was  dsweloped  and  lasted 
on  the  experinental  hand  forn  as  footwear  patterns  are  designed  for  the 
last.  To  nake  the  experixnrital  glowes,  nomal  quality  prototyps  production 
procedure  was  followed.  The  dlpplag  foms,  one  at  a tim,  were  slowly  In- 
nersed  in  the  dipping  ooaqpound,  ensuring  that  the  tips  of  ths  fingers  sn- 
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Flfur*  3.  Tjrp*  B PlMt«r  Fora 


AluBimai  Upping  Poi 


AT  4*  • 


c *-•  ^ -*;r.''^;  ■ 


I"’--' 


t«r«d  tlM  •olutioa  firstf  aad  sIcmIj  eovarliif  th«  hand  ao  that  no  air 
hobhlaa  vsnld  aaeoralata  an  tha  aarfaea.  VithdraMal  waa  adeaivllahad 
*Xaidj  in  an  are  aa  that  tha  flagar  tlpa  vara  rMeaad  laat.  Ta  rmTi 
axeaaalaa  dipping  ecnpaand  aad  ta  aliadnata  wabbiag  at  tha  fiagar 
eretehaa,  fozna  wara  aaapaadad  at  aa  aagla,  aa  that  tha  fiagar  tipa 
ware  la  tha  lonaat  paaiticn.  Far  tha  gloaaa  aada  (Flgara  5)#  aad  far 
tha  eenaiatanej  of  tha  aalatiaa  oaad,  tha  dripping  tina  laatad  freai 
tan  to  fifteen  nia«taa«  after  ahieh  tiaw  thap  naro  turned  ri^  aide 
up  ta  allow  tha  aeeoanlatad  aatarial  at  tha  ffagar  tipa  to  ran  baok. 

La  order  to  eraata  a gripping  aorfaea,  tha  forna  wara  again  iiH 
nariad  la  a empomi  ahieh  eontainad  mplaatieiaad  partielaa  of  ponder- 
ed Tiapl  raala,  f oUoHlng  tha  aana  preoadnra  aa  far  tha  baaie  di^,  az^ 
eapt  aora  rapidlj  aad  onlp  op  to  tha  heal  of  tha  pain. 

TU.  aitaAj 

a.  Method 

La  order  to  aralaaU  tha  daaign  of  tha  fonw.  a fitting  aad 
aiaing  atadp  waa  eondaotad(5; . 

Tha  9tadp  eonaiatad  of  trial  fittiaga  of  tha  teat  gloraa  with 
aad  idthewt  tha  aaa  of  tha  atandard  wool  glove  iaaarta  wain  andaniaath. 
A aaapla  of  teat  aabjaeta  waa  otiliaad.  Twaatj^iona  aathroponatrie 
hand  dlnwaiona  wra  obtaiaad  on  all  aabjaeta  aad  Itan  aisa  aad  qaalitp 
af  fit  wara  raeordad. 

lafanaatlan  on  ahllitp  to  don  aad  doff  tha  glove  waa  obtained  on 
102  af  thaaa  aabjaeta.  Tha  aabjaeta  ware  proeaaaad  in  tom  throng  tha 
onthroponatrie  aaaaaronanta;  tha  alajl  glove  over  tha  baaa  haad|  tha 
viajl  glove  over  tha  wadi  luert;  aad  eoaa  of  donalag  aad  doffiag  waa 
raeordad. 

b.  Coneloaion 

Tha  fitting  phaaa  of  tha  azparlaantal  glovea  indieatad  that 
a hl^  paroantaga  af  tha  aala  ailltazj  popolation  eaa  bo  ooqpaetad  ta  be 
preparlp  fitted  with  tha  fear  alaaa  provliM.  Tha  high  paroantaga  of 
*geed  fita*  aad  tha  eoaoMnta  of  tha  teat  aabjaeta  wara  iadlaative  af  a 
well  daaignad  glove. 

A tariff  far  thia  glove  baaed  on  tha  bare  hand  dinanaiona  af  iHaveo 
waold  ba  on  fallawot  23%  aaall,  579^  nadlva,  l69t  large,  aad  59^  extra 
large.  Siaea  aver  half  of  tha  atud^  aaaplo  raqaired  a larger  glove  whna 
tha  wool  laaart  waa  went,  tha  alaa  tariff  Hated  above  waold  not  be  ap- 
pAioabla  if  weal  iaaarta  wara  wem.  la  aoeh  a aaae,  tha  oatiaatad  tar- 
iff wenid  bat  5%  ana  11,  35%  nadion,  51$  large,  and  ^ extra  large. 
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Finished  Anthropoastrlo  dors  r/s  Type  B Fom 


Tb«r*  Art  two  poretltiii  Maufaeturlnf  oeapanitt  vlileb  art  know 
to  b«  aappliara  of  ha^  dlpplnf  feraa  to  tho  rabbor  glero  dipping  Indna^ 
trp*  Contraeta  waro  nagotlatod  with  both  of  thoao  junufaetwring  ecmptu^ 
Bioo  for  tho  fabrication  of  anall  qoantitiao  of  dipping  foraa  in  four 
ainoo  and  to  fahrieato  bloeks  and  oaaings  in  ordar  to  inanro  that  dipping 
fona  of  tho  GovonnMnt  doaign  ara  OTailabla  for  pnrehaao  far  oithor  Goa^ 
arBMKt  or  oonnaroial  i^plioationa. 

larlj  in  tha  fahrloation  of  tho  dipping  foraa  for  flniamnant  woo, 
it  waa  foand  that  tho  fingora  droopod  diving  firing  in  tho  kiln.  Thia 
waa  oorraotod  taj  tha  uao  of  a wadga  in  tha  front  of  tha  groan  foam  to 
tip  book  tho  hand.  Qnoa  thia  waa  corrootad,  thora  wora  no  prdblaaa  in 
firing  and  abiaialng  tho  doairad  ahapa  and  diaanaiona. 

’ Tho  f«r  waro  aado  oaoraiao  bj  a oalowlatod  aaownt  to  ooavanaato 
for  tha  nozaal  ahrlakago  of  tha  clay  during  tho  firing  proeodwra.  Sinoo 
both  oontraotoro  woo  dlfforant  oXaj  tppoa  and  foranlaa,  blooka  and  oaa- 
Inga  oaanat  bo  tranaforrod  fron  oontrartor  to  oentraotor. 


Storaga  agroonanta  wara  antorod  into  botwoan  tho  oontraotoro  and 
OoToranont  la  iddoh  it  waa  agraod  that  aaeh  oontraetor  would  bo  avthor- 
iaod  to  aoU  tha  Qorannant  doalgnod  foraa  to  anj  coapanj’  doalring  to 
uao  than,  oithor  for  Ooramaant  oontraot,  or  comarolal  applioatioa. 

Otiliaation  of  blooka  and  oaaiaga  oanod  hy  tho  Ooramnant  iaauroa 
that  aagrono  dooiring  foraa  of  thia  tppa  maj  proenro  than*  Tha  uawal 
oomwr^nl  poliojf  in  tha  paat,  haa  boon  that  if  ona  oontraetor  doaigaa 
a dipping  fora,  none  of  tha  aaaM  doaign  will  ba  aold  to  a ooagwtitor. 

MaaouraoMnta  of  tho  poroolaln  foraa  ahowod  aana  alight  wariation 
froai  fom  to  fona.  Thia  ma  dna  to  tha  poaltlon  in  Whiah  it  waa  plaeod 
in  tho  kiln,  variation  in  final  taaporatura  roaohod  and  duration  of  fijv 
ing*  Bouavar,  tha  variation  waa  no  groator  than  oooura  in  atandard  oo^ 
nareial  praotloo.  Thua,  tho  poroolaln  dipping  foma  fabrioatod  uaing 
blooka  and  caalaga  baaod  on  tho  Oovanmant  doalga  aro  oonaidorod  aooopt- 
ablo. 


At  tha  oonplotlon  of  tho  oontraota  for  tho  poroolaln  dipping  fona 
a quantitj  of  uiawpportod  glovoa  in  ona  also  onlj  wora  dippod  in  erdor 
to  inouro  that  tha  foraa  could  bo  utlliaod  on  produetion  tjpo  applioa- 
tion  and  not  onlj  bip  hand  nathod  uaod  in  tho  prototjpo  ooaatmation« 

A.bwtrl  aanant  of  light  viaoooity  waa  uaod  for  dipping  triala. 
Moontlng  of  tho  foiiao  rogpirod  a apooial  braokat  on  tha  bottoa  of  aaeh 


t 
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f dlppinc  fom  for  tbo  purpooo  of  gotting  tho  propor  flow  of  robbor  eo» 

MBt  oTor  tbo  oorfaeo  of  tho  opoolal  shapod  fora,  Aaldo  froa  tho  opo- 
I elal  braekot,  thoro  woro  ao  othor  dipping  probloao. 

I n.  Diaeaaaica 

1 At  tbo  boginning  of  tho  doaign  of  tho  "hands”  and  roonlting  dipping 

^ fozao  thoro  was  soao  doubt  as  to  tho  foasibility  of  dipping  oithor  sn^ 

portod  or  unsupportod  gloros  oror  fomo  of  this  shapo  dus  to  tho  roIa> 
tivolj  sharp  o^os,  oxtroas  eurvo  of  tho  fingors,  tho  linltod  spaeos 
botwoon  fingors,  and  position  of  tho  thu^,  in  eonparison  to  prosont 
eonaoreial  dipping  foms.  Howoror,  this  all  had  to  bo  provon  la  aetual 
I dipping  oporatlons. 

During  dipping  of  tho  quantltios  ordorod,  it  was  fowd  that  no  ab- 
Bonsal  typos  of  dipping  dofoets  oceurrod.  Tho  dofoets  eonslstod  aostlj 
of  wobbing  botwoon  tho  flngors  which  was  olialaatod  by  blowing  a light 
I stroaa  of  air  against  tho  wsbe  during  tho  drip-off  preeoos* 

Scao  operator  instruction  was  roqpirod  prior  to  sueeossful  dipping. 
I In  genoral,  all  tho  nemal  controls  and  procoduros  which  apply  to  tho 

production  dipping  of  now  doslgos  of  conaorcial  supported  gloves  also 
i *PPl7  Ao  glows  of  this  now  design. 

i 

i X.  Conclusions 

u*  It  has  boon  found  that  ths  noasuroMnts  of  tho  oxporinontal 
■■•tor  nodol  hand  foms  can  bo  used  as  tho  basis  of  design  and  noasuro- 
nonts  of  all  typos  of  dipped  handwoar  dovolopod  by  tho  Quartomastor 
Corpa  for  use  by  Axny  porsonnol. 

b.  Fabric  lined  vinyl  coated  gloves  can  bo  nanufacturod  over  dip- 
^Bg  foms  based  on  tho  ojqporinsntal  nastor  nodol  hands  which  noot  ths 
slso  and  design  roqulronsnts  of  tho  Amy. 

c.  Unsupportod  rubber,  or  rubber  typo  gloves  can  bo  nanufacturod 
over  porcelain  dipping  foms  dosignsd  in  acoordanoo  with  Master  Model 

I dipping  foms  dsslgnod  and  developed  by  the  Quartomastor  Corps. 

d.  Those  foms  are  availabls  to  tho  glove  dipping  industry  for 
oithor  nilitary  or  oaansrclal  application. 

j 

H.  Future  Plans 

Ths  next  logical  stop  requires  an  analysis  of  tho  functional  por^ 
fomanco  needed  by  tho  othor  Dopartnonts  of  tho  Dopartnont  of  Dofonso 
in  supported  and  unsupported  dipped  handwsar  with  a viow  to  tho  dovolop- 
I nont  of  a nininwn  nunbor  of  typos  to  nsot  all  needs  and  achlovoannts  of 

I Intordopartnsntal  standardisation  of  both  tho  various  gloves  thonsolves 
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•ad  of  gloTO  •itlng.  Thla  hoa  alraady  boon  aeooavllahad  for  Ooidod  Mlo- 
alia  Fool  Handling  with  tha  Papartaita  of  tha  Air  Foroo  and  lavj.  A 
fwihar  phaao  ahoold  Inelnda  otbar  OoraniMBt  aganey  naara  of  aueb  glBaaa. 

Ttao  final  porUaa  of  tlda  aorioa  of  dovolorMBta  ahoold  eonaiat  of 
dotondaing  tha  ap^eation  of  tha  baaie  rofaronea  haada  to  tha  dooolop- 
aant  of  evt  and  aom  loathar  aad  f^rie  haadMar  aad  poaaiblo  ohollj  now 
aathoda  of  gloro  fabrioatiea,  aueh  aa  toobaiqoaa  for  prodneing  ponaabla 
gloraa  bgr  dipping,  bjr  alaetroatatie  dopoaition  of  fibora  onto  hand  foma 
hp  ehoadeal,  tharaal,  or  aoehanioal  ahriakago  of  evt  aad  aaw  haadooar 
to  ahapo,  ota* 

Tha  doaign  and  daralppaant  of  natural  hand  leather  gloraa  uill 
diaeuaaed  under  a^  aeparate  report.  ..  - - ' ■ 
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PlMmlQM  D>ri^  trtm  IjMMMtrlO  aUdi>t 
Haad  LiBcth 

"ctSr 


■My  fggc* Abl 


ParomUl* 

Plying 

PazvonMl 

BmIo 

TrainMS 

8«Mr«tMa 

D.  4 1. 

1 

6.7 

6,7 

5 

6,9 

6.9 

10 

7.1 

7.1 

7.10 

25 

7.3 

7.3 

7.3Z 

50 

7.5 

7.5 

7.4"? 

75 

7.7 

7.8 

7.8  3 

90 

7.9 

8.0 

8.0  S'" 

95 

«.o 

8.2 

99 

6.3 

8.5 

?.V? 

lane** 

5.87  - 8.74 

6.42  - 8.74 

5.8  - 9.2 

6.3  - 8,9 

MMat 

7.49 

7.54 

7.58 

7.54 

S.D.t 

.34 

.38 

.36 

.36 

■«ib«rt 

4063 

3328 

24,500 

5295 

At«  (Iw)» 

27.87 

18.94 

24.28 

20.45 

1 

i 

j 


u 


1 


TT 


*1niifr  yrniT'^  tor— *<1  — 4 Fw— tw  of  Mid  LiMtt 

Ettsgp 

£BdssJlse£ 

(lACllM) 

Mlddl*  fLuwr 

Util*  nOMT 

1 

32U2  ' 

39.92 

24.^  \ 

5 

34.21 

40.97 

37.03  ‘ 

27.03 

10 

34.07 

a.36 

30.40 

27.00  ’ 

25 

36.03 

42.26 

39.62 

20.91 

50 

37.15- 

43.24 

40.79 

30.16 

75 

30.62. 

44.36 

41.05 

31.35 

90 

39.93 . 

45.41 

42.95 

32A9 

95 

40.65 

45.02 

- 43.63 

33.04 

99 

42.03 

46.64 

44.02 

34.27 

MMat 

37.20 

43.29 

40.76 

3oao 

S*D«t 

1.96 

1.51 

1.60 

1.03 

I t 


Fljlaf 


BmIo 


I 

P«r«onMl 

ScparstMS 

D.  k I. 

3.12 

3.04 

5 

3.22 

3.15 

10 

3.2ft 

3.21 

3.15 

25 

3.36 

3.32 

3.2ft 

50 

3J»9 

3.45 

3.U 

75 

3.59 

3.55 

3.55 

90 

3.69 

3.66 

3.64 

• 

95 

3.74 

3.73 

99 

3.ft6 

3.ftft 

RHac«t 

2.99  - 4.09 

2,76  - 4.13 

2,66  - 4.23 

2.76  - 4.13 

HMat 

3.4ft 

3.44 

3.a5 

3.39 

S.D.t 

.16 

.1ft 

.19 

.20 

20 

• 1 

1 

1 

\ 

r 

i 

i 

j 

TABU  T 

Diainsioii*  Dvrired  Trvm  Manui 

wtrlc  Sttidlaa 

Hand  Thleknass  at  Mat«e*rpala  in 

(inohaa) 

Air  Porea 

P«r««ntil« 

1 

1 

Baala  Tralnaai 

1 

1.00 

.98 

5 

1.05 

1.05 

10 

i.od 

1.09 

25 

1.13 

l.U 

50 

1.17 

1.20 

75 

1.21 

1.26 

90 

1.25 

1.31 

95 

1.2B 

1.35 

99 

1.35 

1.43 

Bangct 

.75  - 1.5A 

.79  - 1.57 

Mmb: 

1.17 

1.19 

S.D.t 

.07 

.09 

i 
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TABIZ  71 


PlamwloM  DTlT«d  from  Manvarntrie  fltwdl— 


Fi»t  Cire™^****"**-* 


(inohes) 

Air  Fore# 

ParMntll* 

— ^er“ 

. PljrlnK  Parsonnal 

Basle  Tralnass 

1 

10.2 

9.84 

5 

10.7 

10.39 

10 

10.9 

10.59 

25 

U.2 

10.94 

50 

U.6 

11.30 

75 

U.9 

11.67 

90 

12.3 

12.09 

95 

12.4 

12.28 

99 

12.8 

12.72 

BMxxgmt 

7.09  - 13.39 

7.5  - 15.3 

Iteant 

U.56 

11.31 

3«D*  t 

.57 

.63 
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TAHIK  VTT 

Pi— Mien*  D«rlyd  trtm  lUnaietrlc  3tudl>t 


Unrth 

(InohAs; 

Air  foTo* 


PtrMBtil* 

HR— 

Basie  Trainees 

1 

3.77 

3.69 

5 

3.89 

3.92 

ID 

3.97 

4.00 

25 

4.10 

4.13 

50 

4.24 

4.29 

75 

4.38 

4.45 

90 

4.52 

4.60 

95 

4.60 

4.71 

99 

4.74 

4.91 

lancet 

3.39  - 5.04 

3.23  - 5.28 

Meant 

4.24 

4.29 

S.D.t 

.21 

.25 

I 

1 
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TT 

Dl—iti<—  fra>  Mmwietri*  t»ilM 


Hand  Br— dth  at  Thmb 


(inehM; 

ilr  Foro« 

Fl^rljir  P«rscnn«l 

Baaie  Tr«ia««t 

1 

3.59 

3.51 

5 

3.73 

3.71 

10 

3.80 

3.80 

25 

3.93 

3.95 

50 

4.08 

4.12 

75 

4.21 

4.29 

90 

4.35 

4.45 

95 

4.42 

4.54 

99 

4.57 

4.72 

3.23  - 4.74 

3.2  - 5.0 

MMnt 

4.07 

4.12 

S.D.t 

.21 

.25 

1 
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TABIK  a 

OtMoolono  DorlTMl  frai  Mamaatrlo  StudiM 

First  Phslanz  IH  Ltiucth 

Fiiuor  DUastor  III* 

(inehos; 

Air  Pores 

(laehos) 

Pore^lXo 

Porsonno^ 

Flrlnc  Porsonnol 

w 

1 

.77 

5 

2.49 

.79 

10 

2.52 

.80 

25 

2.59 

.82 

50 

2.67 

.85 

75 

2.74 

.89 

90 

2.82 

.91 

95 

2.85 

.93 

99 

2.95 

.96 

KOBfOt 

2.21  - 3.07 

.75  - 1,00 

Moaiit 

2.67 

.86 

S.D.t 

.12 

.05 

* HMrlwi  dlMMt«r  of  alddlo  flacor 
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TABU  mi 


Neasnrsaents  for  Sise  Z-Larae 

Fiiunrs 

Position 

(inches] 

Index 

J 4-13/32 

K1  31/32 

12  35/32 

K3  30/32 

Middle 

M 4-31/32 

Ml  33/32  , 

M2  37/32 

M3  33/32 

Bing 

P 4-25/32 

01  31/32 

02  34/32 

03  30/32 

Fifth 

S 3-2d/32 
n 29/32 

r2  31/32 

T3  2S/32 

Thonib 

U 3-3/32 

T1  37/32 

T2  34/32 

▼3  30/32 

Other  neeeureaente  about  3/32  inches  greater  than  sise  larce 
except  C ehieh  is  12/32  inches  larger  to  ■rrrmilit  s thicker 
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